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THURSDAY, MAY 15, 1884 


DANIELS' S “ PHYSICS ” 

Text-Book of the Principles of Physics. By Alfred 
Daniel], M.A., Lecturer on Physics in the School of 
Medicine, Edinburgh. (London : Macmillan and Co., 
1884.) 

N important and welcome addition to the existing 
text-books of elementary physics has appeared. 
Since the days when Arnott’s and Golding-Bird’s 
manuals were in vogue, the number of text-books of 
physics which have appeared in this country is very small 
as compared with the vast number of excellent manuals 
for students which have been produced in Germany and 
France. Many of these are unique. Verdet’s “Cours 
de Physique” stands alone; nothing like it has ever been 
produced in England. The text-book of Jamin and 
Bouty, now much enlarged, is also unique, and of semi- 
mathematical text-books is by far the best, though 
limited by the curious restriction that seems to cramp all 
French science,—ignorance of all scientific work that is 
done outside France. Jamin’s smaller petit traitt, though 
admirable, is too concise. Daguin’s text-book is over¬ 
loaded: those of Fernet, and of Boutan and D’Almeida 
unequal in balance, and too obviously cut to suit the narrow 
requirements of the haccalaureat. The same remark 
applies less strongly to Ganot’s excellent “Physique.” 
Those of Moutier and Violle are yet incomplete. In 
Germany^ Miiller-Pouillet’s “ Lehrbuch,” recently over¬ 
hauled and enlarged by Prof. Pfaundler of Innspriick, is a 
grand and substantial work for students. If it lacks the 
elegance of Jamin and Bouty, it makes up in solidity and 
catholicity of information. Its wealth of pictorial illustra¬ 
tion is unapproached. Wiillner’s “ Lehrbuch ” is heavy, 
and his “Compendium” is not what students want. 
Mousson’s “ Lehrbuch,” now greatly enlarged, is valuable 
as a work of reference, but might with benefit be pruned. 
In addition to these we might name hosts of others by 
Viktor von Lang, Jochmann, von Waltenhofen, Eisenlohr, 
Koppe, Emmsman, R. Waeber, Hessler-Pisko, Paul Reis, 
Krebs, Criiger, Sumpf, and others. Against this array 
what can be shown in Great Britain ? The English 
translation of Ganot by Dr. Atkinson has long held sway'; 
its indefatigable editor has long ago filled up the gaps of 
the original French work; but it has grown almost en¬ 
cyclopaedic, and has never quite freed itself from Ganot’s 
academically conservative way of treating physical pro¬ 
blems, The lesser elementary Ganot is also excellent 
in its way,—as a purely introductory book. Besides the 
translated Ganot we have also the translated Deschanel ; 
a work which, thanks to Prof. Everett, is vastly superior 
to the original French work, and has proved of great value 
as a text-book, by reason of the excellent cuts and the 
valuable mathematical editorial notes. Dr. Everett’s 
lesser “ Physics ” is also good as a purely introductory 
work. In addition to these we may mention, though 
adapted for popular instruction rather than for stu¬ 
dents’ reading, the two volumes of Guillemin on the 
‘‘Forces of Nature,” edited by Mr. J. Norman Lockyer, 
which have done good work in their way. So far, not a 
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single really English text-book : But, stop ; there is one 
genuinely British and of very original merit, Prof. Balfour 
Stewart’s “ Elementary Lessons in Physics.” This com¬ 
paratively small volume may be cited as the first con¬ 
scientious attempt to rewrite ‘‘ Physics” from the modern 
standpoint, namely, on the basis of the doctrine of 
energy. In this respect it is infinitely ahead of the 
more ambitious adaptations from French authors, and 
will probably long keep its place as a text-book for ele¬ 
mentary work. We do not forget Galbraith and Haughton’s 
manuals, excellent—and sketchy—as they are ; nor the re- 
edited Lardner volumes, which, in spite of the abilities of 
Messrs. Carey Foster and Loewy, are very decidedly of 
the richauffee order, and should be allowed an honourable 
burial. There are also C. Bird’s handy “Notes,” and a 
volume by Dr. Aveling, of which, the less said the better. 
This strange poverty in modern text-books would be 
indeed remarkable were it not that it is more than com¬ 
pensated by the great abundance of splendid text-books 
on isolated branches of physics which have issued from 
the press of Great Britain during the past decade. Indi¬ 
vidual treatises on mechanics, optics, electricity, sound, 
and heat have to a considerable extent supplanted more 
general treatises on physics, with great advantage, in the 
long run, to the solidity of the reader’s information. 
Nevertheless the text-book of physics has its place and 
its readers. Men who are reading for mathematics, for 
medicine, or for the army still require in many cases a 
something more than superficial acquaintance -with 
physics. It is they who buy the Ganots, the Deschanels, 
and the Balfour Stewarts, and find them more or less 
adapted to their needs. 

Mr. Danieli’s new “Text-book of Physics” is addressed 
to such students as these, and more particularly to those 
who read physics as a part of their preparation for a 
medical degree. But there is abundant matter in it for 
the engineer and the chemist to consider. The work 
opens with two chapters on the fundamental notions of 
mass, time, and space, and on the derived kinematical 
and kinetical quantities. The third chapter deals with 
measurements, and the fourth with work and energy. All 
this is only introductory, and occupies but 50 pages. 
The remaining 570 pages are therefore based upon 
the doctrine of energy. The chapter on Kinematics 
which follows is lengthy but admirable. Harmonic 
motion, and problems connected with the propagation 
of waves, are expounded with great care. The teach¬ 
ing here, as throughout, bears the impress of the two 
great living Scotch physicists whom Mr. Daniell 
names as his masters. The chapter on Kinetics is none 
the less welcome because the author frankly gives 
up the misleading term, “ centrifugal force.” It strikes 
us that more might have been said with advantage con¬ 
cerning angular motion and the problems relating to 
couples. A very useful chapter on Attraction and Poten 
tial is then introduced : a most sensible step, since too 
often the notion of a potential function is postponed until 
the student comes upon it quite unprepared in electrosta¬ 
tics. It may be noticed that a similar course is adopted 
in the text-book of Jamin and Bouty. Gravitation and 
the pendulum conclude the kinetic section of the work, 
which next deals with the properties of matter. In this 
chapter, which must be extremely interesting to tho:e 
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who approach the subject freshly, modern ideas come to 
the front. The question of viscosity of solids and liquids 
comes prominently forward. The views of Crookes on 
the “radiant” condition of highly attenuated gases are 
discussed, and so is also the connection between the 
liquid and gaseous states. With respect to the alleged 
continuity between these states, the author does not seem 
to have quite made up his mind ; for though he quotes 
with approval the proof given by Ramsay, that the so- 
called critical point is not necessarily a phenomenon of 
continuity at all, but simply a certain condition of things 
in which the liquid and its vapour mix, because they have 
arrived at equal density and cannot keep separate, he 
seems also to lean to the other view, apparently relying 
on an unconfirmed observation by Hannay on the solu¬ 
bility of a solid in a gas. The vortex theory of atoms 
and the existence of the ether are mentioned in this 
chapter. There is a capital section on elasticity, and 
another on liquids, in which the molecular pheno¬ 
mena of liquid cohesion and surface-tension are given 
due weight, as are also sundry matters concerning the 
kinetics of liquids, often omitted from such text-books. 
A short chapter on Gases is introduced, and then follows 
one on Heat. Just fifty-one pages are given to this entire 
subject; but in those fifty-one pages an enormous amount 
of useful matter is comprised. There is not a superfluous 
line or even word. This extraordinary success—for the 
thing is most successfully done—is largely due to the 
author’s fundamental method of storting from the energy 
doctrine. The chapter on Heat opens with the first law 
of thermodynamics, and states it thus : “ Heat, being a 
form of energy, can be measured in ergs.” The rest of 
the subject is developed in a masterly way ; though pro¬ 
bably the student who has read nothing previously in this 
branch will find it tough. The paragraph on “ the six 
thermal capacities” is very suggestive, and needs clear 
thinking to follow it. The author adheres, not quite 
wisely, we think, to the practice of taking as the defini¬ 
tion of the calorie or heat-unit, the kilogramme-water- 
degree unit instead of the gramme-water-degree unit. 
This is the only case in which the author does not accept 
the C.G.S. system. Is there any adequate reason why 
he should not follow the more modern custom and adopt 
the calorie mitieurg instead of the calorie majeure ? The 
chapter on Sound is also well written ; and, for the first 
time, so far as we are aware, we have the notation of the 
tonic sol-fa system introduced along with staff notation 
into the discussions of pitch and temperament. 

The chapter which succeeds is enough to take away one’s 
breath. Were this a text-book of the stereotyped acade¬ 
mic style, one would know exactly what to expect. After 
Sound, Light : a chat on the velocity of light ; the old 
familiar gray-headed problems of reflection and refrac¬ 
tion ; a glance at the rainbow and at telescopes and 
microscopes ; and, to w-ind up, a couple of pages on the 
spectrum—with the inevitable chromolithograph#*! chart 
—and two more on polarisation. But this is not the 
method of our author. He heads his chapter, Ether- 
Waves,” and after a little preliminary clearing away he 
launches into radiation and introduces notions on wave¬ 
length, heating effects, colour, and on exchange of radia¬ 
tions. Prevorfs law and Stokes' hew lead direct to the 
analysis of radiations in the spectrum, and to the evj_ 


dence afforded in the spectrum of the phenomena of 
transmission, reflection, and absorption. The propaga 
tion of waves through the ether next comes up, involving 
the questions of plane and circular polarisation, and then, 
after ali this.—shades of the immortal Potter and of the 
revered Todhunter! -come reflection and refraction of 
light, mirrors, prisms, and lenses ! This is indeed a 
bouleversement of the time-honoured custom of giving all 
attention to geometrical optics, leaving physical optics to 
take its chance at the fag end. Yet we are persuaded that 
the method is essentially right. It is to be regretted, 
however, that the author does not, with all his improve¬ 
ments, adopt Gauss’s treatment of lens problems. Perhaps 
this is solely for want of space; the sin, if it be one, is 
one of omission only. Separate sections on interference, 
double refraction, optical instruments, and rotatory 
polarisation are given. The instruments are briefly but 
satisfactorily discussed ; the ophthalmoscope and stereo¬ 
scope receiving due attention. The last and longest 
chapter in the book is devoted to Electricity and Mag¬ 
netism. This chapter, though abounding in good points, 
is to our mind the least successful of the whole; it will 
not satisfy electricians, though it may, and will, give to 
medical students a very good and thorough insight into 
the phenomena and laws of electricity. A very useful 
bibliography of works on physics for further reading 
closes the book. 

One further point strikes us in reviewing the book as a 
whole—the excellence of the examples chosen to illustrate 
the problems and remarks. Particularly to medical 
students will this feature recommend itself. Levers and 
moments of forces are illustrated at p. 151 by a long list 
of articulations in the human skeleton. The references 
on p. 154 to the action of the biceps and deltoid muscles, 
on p. 13S to Rosapelly’s researches, on p. 143 to anaemic 
disorders, on pp. 252-55 to the relations of the physical 
processes of osmose and diffusion to the tissues of the 
body in relation to juices, foods, alkaloids, and to serpent- 
poisons, will be recognised as giving a distinctive charac¬ 
ter to the work. 

Such criticisms as it remains for us to pass are directed 
solely to a few points in which the author will do well to 
modify the work when it shall attain—as it doubtless will 
—to a second issue. In the section on the rainbow the 
secondary and tertiary, See., bows due to multiple in¬ 
ternal reflection are apparently confused with the super¬ 
numerary bows due to interference. On p. 35 the 
“ watt ” is wrongly defined as a unit of work, and equal 
to io 7 ergs, whereas it is not a unit of “work” at all, but 
a unit of “ activity,” and is equal to io 7 ergs per second. 
The matter recurs on p. 575,but is not there much mended. 
The author uses the letters “ E.M.D.P.meaning thereby 
“ electromotive difference of potential,” for that which is 
more commonly denominated “ electromotive force,” and 
abbreviated into “ E.M.F.” We cannot think the change 
well advised. What would the author do if he came to 
discuss the formulae of a dynamo, in which the induced 
electromotive force is a very different quantity from the 
difference of potential between the terminals ? Would he 
write both “E.M.D.P.” ? Again, on p. 625, the author 
uses “utility” for the quantity commonly called the 
“ efficiency ” of an electric motor. This is in itself not 
perhaps a bad exchange of terms. But the author goes 
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on to misapply the very same word and to use it in the 
sense of “activity,” saying in effect that (by Jacobi’s law) 
the “utility” is a maximum when the reaction of the 
motor reduces the supply-current to one-half. The dia¬ 
gram intended to represent Hall’s experiment on p. 628 
is quite wrong. The statement on p. 503 that the velocity 
of light is greater in metals than in air is incorrect: the 
refractive index is greater, therefore the velocity less. 
The author has most wisely abandoned the use of that 
most misleading of terms, vapour-tension, and substitutes 
therefor simply pressure. This is well; but the reform 
must go further, and should have gone further at the 
hands of so worthy a pupil of the Scottish school of 
physical precision. A reference to the index shows 
apparently that the author uses the word “ pressure ” cor¬ 
rectly and consistently in the sense of force per unit area. 
If this were so, it would be excellent. Unfortunately 
the text of the treatise is not always consistent. On p. 
152 the author talks of applying a “ pressure ” to a lever, 
where he does not mean so many dynes per square centi¬ 
metre, but where he means simply a “force,”—a push. 
Of course this confusion of language is pardonable : it 
runs riot throughout every Cambridge text-book of me¬ 
chanics from Todhunter to Garnett. We had hoped 
better things here. Again on p. 154 comes the following 
question :—“ A nutcracker 6 inches long has a nut in it 
an inch from the hinge : the hand exerts a pressure of 
4 lbs. : what is the stress on the hinge ? ” Answer : “ The 
stress on the hinge is the weight of cqlbs.” In thefirstplace 
the word “stress ” is wholly misapplied; for a stress is not a 
force, but a force divided by the area on which it is 
applied : and in the second the word “ pressure ” is 
equally misapplied, because what is meant is that the 
hand applies a “ force ” equal to the weight of four pounds. 
In like manner the author’s general precision of lan¬ 
guage would lead to the expectation that he would not 
misapply that unhappy word “tension.” Referring to the 
index it appears that he uses the word tension in four 
different senses. He speaks of “surface-tension” of a 
liquid : which is excusable if the words are connected by 
an indissoluble hyphen. He speaks of voltaic cells being 
coupled in “ tension,” where he means united in series. 
He speaks (p. 522) of atmospheric pressure in an electri¬ 
fied soap-bubble being resisted by “ an electric self-repul¬ 
sion or tension over the surface” (as if self-repulsion were 
a pulling instead of a pushing force !); and lastly, he 
speaks of the “tension” of a string (p. 142) when he 
means the pull, not the stress of so many dynes per 
square centimetre. He is no worse, however, than the 
majority of writers on the subject. The average Cam¬ 
bridge text-book teems with similar instances, where 
problem after problem is set to “ find the tension in a 
rope,” without the necessary data as to area of cross- 
section in the rope being given. There is one book on 
physics, now happily almost extinct, in which the word 
tension is used in eight different significations ! 

Lastly, we must congratulate Mr. Daniell on having 
embodied the latest results of contemporary research in 
liis work. The ordinary text-book is not seldom ten or 
fifteen years behind in its data, in some cases more. 
Here, however, we find, absorbed into the fibre of the 
book, the most recent matter, such as the researches of 
Lord Rayleigh on the unit of resistance, of Quincke and 
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of Worthington on capillary phenomena, of Guebhard on 
electro-chemical figures, of Crookes on radiation and 
“radiant matter,” of O. E. Meyer on viscosity, of A. M. 
Mayer on the analysis of sounds, of Rosenthal on anim il 
heat, of Vierordt and of Chauveau on blood-pressure, ot 
Wintrich on the use of resonators in auscultation, and of 
Abney and of Langley on dark radiation. A text-book so 
furnished forth is doubly welcome. S. P. T. 


RECENT CHEMISTRY 
Experimental Proofs of Chemical Theory for Beginners. 

By Prof. Ramsay. (London : Macmillan, 1884.) 

The Discotiery of the Periodic Law, and oji Relations 
among the Atomic Weights. By John A. R. Newlands. 
(London; Spoil, 1884.) 

Chemical Analysis as applied to the Examination of Phar¬ 
maceutical Chemicals. By Messrs. Hoffmann and 
Power. Third Edition. (London ; Churchiil, 1884.) 
Chemical Analysis, for Schools and Science Classes. By 
A. H. Scott-White. (London : Laurie, 1884.) 

Facts Around Us. By C. Lloyd Morgan. (London ; 
Stanford, 1884.) 

Science of Food. A Text-book specially adapted for 
those who are preparing for the Government Examina¬ 
tions in Domestic Economy. By L. M. C. (London : 
George Bell and Sons, 1884.) 

An Outline of Qualitative Analysis for Beginners. By 
J. T. Stoddard. (Massachusetts, 1883.) 

HERE is not the least doubt that in English labora¬ 
tories theory does not occupy a prominent position. 
Prof. Ramsay is to be complimented on this very small 
book, which is certainly a valuable attempt to put chemi¬ 
cal theory on a practical basis. It consists of a series of 
exercises on the measurement of temperature, pressure, 
and weight in connection with gases, &c., and contains 
very valuable directions and instructions in the manner 
of reading thermometers and barometers, and represent¬ 
ing changes by curves, and also in the graduation of 
thermometers and other instruments in common use in 
the chemical laboratory, a work which should not be 
relegated entirely to a physical laboratory. The work is 
divided into twelve chapters, in all of which we have very 
excellent practical exercises on what is commonly known 
as chemical theories, that is, the sensity of gases, the law 
of Gay Lussac and Avogadro, on quantivalence, specific 
heat, and the equivalents of metals, and a short chapter 
summarising N ewlands’ work on the periodic law of the 
elements. We can strongly commend this little book 
to all students in chemical laboratories. 

Mr. Newland’s little book, as the author says in his 
preface, contains an exact reprint of all the papers on 
relations among the atomic weights and on the periodic 
law written by himself and pi-inted in the Chemical Netvs 
during the last twenty years. In its present form it is a 
desirable addition to our literature, and should bring Mr. 
Newlands’ very valuable work into its proper position. 

Messrs. Hoffmann and Power’s very elegant work is 
evidently not adapted to an ordinary chemical labora¬ 
tory. As the authors state, it has been prepared for the 
pharmacist and dispensing practitioner of medicine, for 
the purpose of enabling him to test chemicals and drugs 
used in pharmacy. The arrangement of the work is 
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